Taller workers earn on average higher salaries. Recent research has proposed cognitive abilities and social skills as explanations for the height-wage premium. Another possible mechanism, employer discrimination, has found little support. In this paper, we provide some evidence in favor of the discrimination hypothesis. Using a cross section of 13 countries, we show that there is a consistent height-wage premium across Europe and that it is largely due to occupational sorting. We show that height has a significant effect for the occupational sorting of employed workers but not for the self-employed. We interpret this result as evidence of employer discrimination in favor of taller workers. Our results are consistent with the theoretical predictions of recent models on statistical discrimination and employer learning.
Introduction
In the last few years, much scholarly research has been devoted to explaining a striking empirical regularity in labor economics: Taller workers earn more than shorter ones. The magnitude of the height-wage premium is not trivial-one inch (about 2.54 cm) increase in height is associated with a wage increase of about one to two percent . The existing literature has largely focused on cognitive abilities and social skills as explanations for the height-wage premium Persico, Postlewaite, and Silverman, 2004) . Another possible mechanism, namely employer discrimination, has found little support. In fact, very few studies relate the height-wage premium to a problem of statistical discrimination (Loh, 1993; Magnusson, Rasmussen, and Gyllensten, 2006; Hübler, 2006) .
In this paper, we analyze the relationship between height and labor market outcomes using cross-section data for 13 European countries 1 and provide evidence in favor of the discrimination hypothesis.
We analyze data on older European workers from the first two waves of the Survey of Health, Ageing, and Retirement in Europe (SHARE) and show that there is a substantial height-wage premium across Europe. Similarly to the finding of Case, Paxson, and Islam (2008) , our analysis suggests that the height-wage premium is to a large extent due to sorting of taller workers into higher status occupations. We also show that this result holds when we control for cognitive abilities. More importantly, we assess whether employers discriminate in favor of taller workers by comparing occupational sorting of employed workers with that of the self-employed. A similar empirical strategy was adopted by Biddle and Hamermesh (1998) who investigated whether employer discrimination was the source of the wage premium associated with beauty.
The logic behind this empirical approach is straightforward. We take two otherwise similar groups which differ by the fact that the self-employed are not subordinated to an employer. All other factors being constant, finding a height effect for the employed workers occupational sorting, but not finding any height effect for the occupational sorting of the self-employed would imply that employer discrimination plays a role in the employees' sorting. Indeed, we find that height plays a significant role only in the occupational sorting of employed workers, whereas it plays no role in the sorting of the self-employed. This result suggests that employer discrimination contributes to the height-wage premium and that body height belongs to those observable characteristics used by employers to statistically discriminate between workers.
2 In addition, we also speculate that there is no full employer learning (Altonji and Pierret, 2001) as we find that the height-wage premium is still substantial for a relatively old age-group (as we shall explain below, our data are for individuals mostly aged 50 and older).
Several potential channels and identification strategies have been put forward in the literature to explain the height-wage premium. Studies in social psychology stress factors such as self-esteem (Judge and Cable, 2004; Young and French, 1996) and social dominance (Hensley, 1993) . In particular, the study of Judge and Cable (2004) elaborates on a theoretical model of physical stature and career success offering two possible explanations, namely social-esteem and self-esteem, where the former is the positive evaluation and regard of the society. They also stress that physical stature is more likely to play a role in those occupations where social-interactions are more important. Persico, Postlewaite, and Silverman (2004) exploit the intra-individual variation of height between adolescence and adulthood in order to identify at which stage of development physical stature determines the height-wage premium. In particular, height for the same individual was measured at age 7, 11, 16 and 33. The authors find that what matters for labor market outcomes is not adult height but rather teen height. They argue that being tall at that particular point of development is positively related with participation to social activities 3 which enhance social skills that will be successively rewarded in the labor market.
In a more recent paper, stress the link between height and intelligence. They show that already at age 3, and throughout childhood, taller children have higher cognitive ability. They argue that prenatal environment and nutrition during childhood might play an important role in determining both physical stature and cognitive ability. They conclude that taller workers earn more because they are more intelligent. In a follow-up paper, using several waves of the British Household Panel Survey, Case, Paxson, and Islam (2008) show that half of the height-wage premium can be explained by the association between height and educational attainment-consistent with the previous result that taller individuals have higher cognitive ability-whereas half of the remaining premium is explained by taller workers sorting into higher status occupations and industries. Case and Paxson also acknowledge the possibility of statistical discrimination in favor of taller workers " [...] at least until employers have time to learn about employees abilities" (Case and Paxson, 2008, p. 529) . In our paper, we shall make a stronger case for employer discrimination as we show that discrimination has a persistent effect observable until the end the workers' career path. The paper is structured as follows. In section 2, we describe the SHARE data and the construction of our dataset, and we provide descriptive statistics of the variables of interest. In section 3, we estimate the size of the height-wage premium in Europe and show to which extent it is explained by occupational sorting. In Section 4 we compare occupational sorting for employed workers and self-employed in order to assess the role of employer discrimination. We also provide some robustness checks and sensitivity analysis. Section 5 concludes. Physical stature is expected to start shrinking after the age of 50 (Tanner, 1989 ). Yet, to the extent that the shrinking process is not systematically different across countries (and there is no such evidence), it should not affect the interpretation of our results. We exclude civil servants whose wage schedule strongly depends on tenure (but our results do not change quantitatively when we include civil servants as employed workers). Finally, in order to be able to assess whether the height-wage premium is due to discrimination, we focus exclusively on males as working women may be also subject to gender discrimination. 7 In Table 1 , we show the number of observations we obtain after imposing these restrictions (as well as availability of the dependent and 4 SHARE was designed in order to be comparable with the U.S. Health and Retirement Study (HRS) and the English Longitudinal Study of Ageing (ELSA). For more details about the dataset, see Börsch-Supan and Jürges (2005) . A recent cross-country study of labor market outcomes that also uses SHARE data is Brunello, Fort, and Weber (2009) .
5 Czech Republic and Poland were included only in wave 2 of the survey. 6 In the subsequent estimates of occupational sorting for self-employed, we relax the restriction of having reported income from work.
7 Persico, Postlewaite, and Silverman (2004) followed the same approach.
independent variables which are discussed below). The country-specific number of observations ranges from a minimum of 121 in Austria to a maximum of 588 in Sweden. The total number of observations is just under 4,200.
Regarding the dependent variable, we use information on gross earnings reported by the respondent. Since respondents report also the actual number of hours worked per week, we can compute hourly wages.
8 In order to make them comparable across countries, hourly wages are deflated by OECD comparative price levels defined as the ratios of PPPs to exchange rates (OECD, 2008) . It is also important to note that, in contrast to most other studies, we can observe the exact date when the respondent started his last job (this information is reflected in the variable tenure).
Crucially for our analysis, the SHARE survey provides information on self-reported height and weight, as well as numerous variables about the health condition of the respondent. Since our main aim is to assess whether employers discriminate according to height, we need to define when an individual can be considered tall or short. In this sense, body height can be viewed as a country-specific variable. Throughout the paper, if not otherwise specified, we consider a person tall if his physical stature is above the country-specific sample median.
9 As shown in Table 2 , the share of tall employed workers is 55 percent whereas the share of tall self-employed individuals is slightly above 60 percent. In Figure 1 we show the relationship between log hourly wage and height across Europe. With the only exception of Poland, employed workers whose stature is above the country-specific median earn more than their shorter colleagues. In order not to confound the effect of height with other physical appearance effects, our subsequent analysis controls for obesity which is coded as a dummy variable that takes the value of one for individuals with a body mass index (BMI) of 30 or higher (which is the standard definition of obesity).
10
8 We exclude from the regression analysis 23 observations with extreme values of the dependent variable, such as hourly wages below one Euro and above one thousand Euros.
9 When we use height as a continuous variable, we obtain qualitatively similar results. We decided to use a median split to facilitate the interpretation of the results.
10 The BMI of an individual is computed as the weight in kilograms, divided by the square of height expressed in meters.
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Similarly to the study of De Luca, Mazzonna, and Peracchi (2009), which also uses the SHARE data, we include controls for several types of chronic diseases which could limit the respondent's earning capacities.
11
Educational attainment is another variable that is country-specific. The respondents' highest educational attainment has been made comparable across countries using the ISCED-97 code. We then compute a binary variable for high education which takes on value one if the respondent attained at least a post-secondary education.
12 Almost 30 percent of the workers in our sample have attained a post-secondary education, whereas the share increases to 34 percent for the self-employed ( Table 2 ). The richness of the dataset allows us to include several controls for industry and occupation. In particular, we insert controls for 14 industries following the NACE code (Version 4, Rev. 1, 1993) created by the European Union and 9 occupational categories following the ISCO-88 code for the skill levels.
13
The association between height and educational attainment is another empirical regularity which has attracted much attention (Cinnirella, Piopiunik, and Winter, 2009; Magnusson, Rasmussen, and Gyllensten, 2006; Lynn, 1989; Bielicki and Charzewski, 1983) . Case, Paxson, and Islam (2008) find that half of the height-wage premium can be ascribed to the correlation between height and education. In Figure 2 we show the relationship between height and educational attainment as in our sample. On average, respondents with at least a post-secondary education are systematically taller than those with a lower educational attainment.
The SHARE dataset is quite valuable as it also contains measures of cognitive abilities. In particular, respondents perform tests on orientation in time, memory, verbal fluency, and numeracy.
14 These tests for cognitive 11 These are high blood pressure, high blood cholesterol, stroke, diabetes, chronic lung disease, and cancer.
12 In terms of the ISCED-97 code, the binary variable is one if the respondent falls in category 4, 5, or 6.
13 The 14 industry categories are agriculture, mining, manufacturing, public utilities, construction, trade, hotel, transportation, banking, real estate, public administration, education, health, and other; the 9 occupational categories are manager, professionals, technician, clerk, service, skilled agricultural worker, craft, blue-collar, and unskilled.
14 Respondents were also asked to rate subjectively their reading and writing skills.
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abilities are similar to those performed in HRS and ELSA. In the test of orientation, the interviewed is asked about date and day of the week. Given the low variance of the answers (at least in our sample of individuals who are still working), we do not use this dimension of cognitive ability but focus on the tests of memory, verbal fluency, and numeracy.
In the memory test, respondents are asked to listen to a sequence of ten items. Respondents have to recall the list immediately after listening and then a second time after the fluency and numeracy tests. We use the scores of the delayed recall as they display a larger variance. In particular, we were asked a more difficult one, and in case of correct answer, they were asked a third final question. Those who failed the first question were asked an easier question. Thus, the best score would be to answer correctly to three questions of increasing difficulty, whereas respondents who scored worst were those who failed the first and the second question. 15 We compute four dummy variables which comprise the full spectrum of numeracy abilities revealed by the test.
16
Among the employed workers, only 33 percent reached the maximum score in numeracy; for the self-employed the share is equal to 36 percent (see Table   2 ).
15 The most difficult question is the following: "Let's say you have 2000 Euro in a saving account. The account earns ten per cent interest each year. How much would you have in the account at the end of the two years?" Possible answers are 2420, 2020, 2040, 2100, 2200, and 2400 Euros.
16 As already mentioned, respondents who failed to answer the first question were asked a second question of minor difficulty. We ignore the performance on that second question given the large number of correct answers.
3 The height-wage premium across Europe
The first step of our empirical analysis is to assess existence and size of the height-wage premium across the 13 European countries in our sample. We estimate a standard Mincerian wage equation using a linear specification with the logarithm of hourly wage, w, as dependent variable:
The (row) vector of explanatory variables, x, includes our variables of interest (height and measures of cognitive ability), a constant, and additional control variables. The vector β contains the coefficients we estimate by OLS.
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In Table 3 , we show four different specifications in which we sequentially introduce more controls. In the base specification (column 1) where we control only for country fixed effects, taller workers earn around 8 percent more than their shorter colleagues. As can be seen in the successive specifications, cognitive abilities in all three dimensions (numeracy, memory and verbal fluency) are strongly correlated with earnings. Most importantly, controlling for cognitive abilities reduces the height-wage premium by about 30 percent.
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Yet, what practically reduces to zero the height-wage premium is the set of occupational controls (column 4). In fact, although the point estimate of the effect of height is still positive, the coefficient is not statistically different from zero. This result is similar to the finding of Case, Paxson, and Islam (2008) whose study focused exclusively on Britain: They show that half of the height-wage premium is explained by higher educational attainment, whereas half of the remaining premium is explained by selection into higher status occupations. It is also important to note that our model can explain almost half of the variation in log hourly wage. 17 The error term u is not necessarily independent of all the elements of x, but as discussed below, we are not interested in estimating causal effects; rather, we interpret the estimated coefficients as conditional correlations.
18 Clearly, cognitive abilities might be endogenous with respect to education and the type of job performed. Since we are interested in the effect of height and not in the causal effect of cognitive abilities, endogeneity is not a problem.
These results clearly show that there is a consistent height-wage premium across Europe and that this premium is largely explained by occupational sorting. The relevant question at this point is: What is the mechanism that generates occupational sorting by height? Can we exclude, as it was done by the most recent literature, employer discrimination? The fact that taller people select into higher status job does not necessarily exclude the existence of labor market discrimination. In order to analyze whether there is employer discrimination, in the next section we compare occupational sorting of employed workers with a sample of self-employed who, by definition, cannot be subject to employer discrimination.
Occupational sorting
In this section, we aim to assess whether occupational sorting by height is due to employer discrimination by comparing employed with self-employed workers. The empirical strategy is as follows. We define a categorical variable, skill, which indicates the intellectual skills embedded in the different occupations. We define four skill categories (Table 4) ; 'skill 1' is associated with the highest intellectual skills, and 'skill 4' with the lowest. This strategy is inspired by the study of Case and Paxson (2006, p. 26-27) in which they classified occupations according to the level of intellectual skills required following the Occupational Measures from the Dictionary of Occupational Titles for 1980 Census Detailed Occupations. Note that we aggregated the occupations in order to render the distribution of skills as similar as possible across the two groups, employed and self-employed. Table 4 shows how the four categories are distributed in the two groups. As one could have expected, within the self-employed the category skill 1 is larger (46 percent) as it is relatively more common to find managers and professionals among the selfemployed. Nevertheless, circa 28 percent of employed workers fall within the highest skill category. In a similar fashion, the group with the lowest skill (skill 4 ) is larger for the employed workers. Notwithstanding the differences, the distribution of skills across the two groups is fairly similar.
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Given the categorical nature of the dependent variable, we estimate by Maximum Likelihood a standard multinomial logit model which specifies the response probabilities as
where y i denotes the skill level of an individual's job with j ∈ {1 . . . , 4}, x i is the (row) vector of covariates, and γ j are the parameters to be estimated. In the next subsection we present the estimates of occupational sorting models for employed workers and self-employed and compare the effect of height, assuming that the only difference between the two groups is the absence of an employer for the self-employed. Thus, if taller self-employed do not select into higher status occupations, this would suggest that occupational sorting by height among employed workers is driven by employer preference for taller employees. 
Estimation results
We start by showing estimates of the occupational sorting model for employed workers. In order to facilitate the interpretation of the estimates, we present the coefficients as Relative Risk Ratios which can be interpreted as the change in the probability of being in the indicated category with respect to the reference category. In our case, the reference category is skill 3. The results are presented in Table 5 . As the log wage regression has already suggested, height plays a major role in employees' occupational sorting: Being taller than the country median increases the probabilities of being in category 1 by about 65 percent compared to category 3 and by 31 percent for 19 In section 4.2 we shall conduct some formal tests in order to ensure that the employed and self-employed are effectively similar in terms of their skill distribution.
20 Hübler (2006) analyzes the height-wage premium in Germany. Among various strategies to assess whether employer discrimination plays a role, he also compares employees with self-employed, though his dataset has only 170 observations for self-employed. In any case, our strategy differs substantially from that of Hübler as we apply the comparison to a model of occupational sorting and not to an earnings function. category 2. Cognitive abilities play also an important role and they show the expected gradient: The higher the cognitive ability measure, the higher is the probability of being in the most intellectual occupation. The same interpretation holds for the coefficients associated with high education.
In Table 6 , we show the estimates for the self-employed. One should immediately note that there is no height effect in the sorting model for the self-employed. In fact, high education has the largest effect in explaining sorting among the self-employed. Therefore, we find that physical stature has a significant effect on occupational sorting only for employed workers, whereas it plays absolutely no role for the self-employed. This comparative analysis suggests that the occupational sorting by height we observe among employed workers might be determined by the employers who, all other things being constant, discriminate in favor of taller workers for jobs in which higher intellectual skills are required. Judge and Cable (2004) argue that height plays a larger role in occupations where social interactions are more important. This point was also stressed by Heineck (2008) . If this were the case, we would find a height effect also in the occupational sorting model for the self-employed, as the category with the highest intellectual skill comprises jobs such as "managers" and "professional occupations" where social interactions are indeed important. In this regard, in Table 7 we show the results of two Probit models where we separately estimate the probability of being an employed or self-employed professional. 21 The share of professionals in the employed sample is about 14 percent, whereas the share of self-employed professionals is about 18 percent. The estimates show that being taller than the country-specific median increases significantly (at the 10 percent level) the probability of being an employed professional, whereas height has no effect for the self-employed professionals. Therefore, also for the highest occupational category-which is arguably highly comparable across employed and self-employed-height plays a role only for the employed professionals. In the next subsection we shall perform some formal tests in order to ensure that the two groups, employed 21 In these two regressions we are comparing, for instance, lawyers or tax-advisers who are respectively employed or running their own business.
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and self-employed, are effectively similar in terms of their skills distribution.
Skill distributions of the employed and the selfemployed
The fact that height has an effect for the occupational sorting of employed workers but not for the self-employed is used here as indicative evidence that employers discriminate in favor of taller workers. One could claim that employed and self-employed should not be compared as there are unobserved characteristics which are correlated with height and which differ systematically between the two groups. In fact, one could argue that the sample of self-employed is not a random sample, but rather a selected sample of the most (or less) skilled from the population. Yet, we can show that, at least for what concerns the observable variables at our disposal, employed and selfemployed do not differ systematically with respect to their skill distribution.
Let us consider the employed (n = 494) and the self-employed professionals (n = 204) used in the regression of Table 7 . We use a Mann-Whitney test in order to assess whether, with respect to their cognitive abilities, the two samples come from the same distribution. 22 The null hypothesis is that the two distributions are equal. Firstly, we can show that the height distributions of the two groups are statistically equal (Figure 4 , graph in the upper-left corner). The Mann-Whitney test cannot reject the null hypothesis and a further test suggests that the two samples are drawn from populations with the same median.
The graph in the upper-right corner of Figure 4 shows the distributions of the word fluency test for the two groups. One can see that the two distributions are slightly different and that employed professionals have a higher mode. Indeed, the test rejects the null hypothesis and suggests that the distribution of the employed professionals has a higher median.
In the bottom-left corner we presents the distributions of the memory test. In this case, the test cannot reject the null hypothesis and the test for the median suggests that the two samples come from populations with the same median.
At last, in the bottom-right corner of Figure 4 we show the distributions of the numeracy test. The statistical test cannot reject the null hypothesis, which means that numerical abilities are distributed in the same way within the two groups. In fact, the dataset contains also information on self-rated reading and writing skills which go from "poor" to "excellent". In both cases, the Matt-Whitney test cannot reject equality of the two distributions. Therefore, employed and self-employed professionals seem to have different skill distributions only with respect to word fluency. In all other cases, namely numeracy, memory, self-rated reading and writing skills, the two groups do not show any significant difference.
These findings validate our "identification strategy" which, besides the large set of control variables at our disposal, is based on the fact that employed workers and self-employed differ uniquely by the fact that the latter are not subject to an employer.
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Conclusion
This paper contributes to the expanding literature on the height-wage premium in several ways. First, we show that across Europe there exists a consistent height-wage premium which can be largely ascribed to occupational sorting and only partially to the positive association between height and cognitive abilities. An employed worker whose height is above the countryspecific median has a probability of being in a high-skill occupation that is about 65 percent higher than that of a worker employed in a low-skill occupation. The main question we address in the paper is why taller workers, independently of their education and cognitive abilities, perform intellectually more demanding jobs and therefore are better paid. In order to understand whether employed workers are discriminated on the basis of their body height, we perform a comparative analysis. We consider a sample of self-employed individuals which is, in terms of skill distribution, as much similar as possible to the group of employed workers. The major difference between the two groups is that the self-employed, by definition, are not subordinated to an employer. We find that, in contrast to the case of the employed workers, height plays no role in occupational sorting for the self-employed. This result holds even when we exclusively focus on employed and self-employed professionals. We claim that these findings provide some compelling evidence in favor of the discrimination hypothesis.
These results are even more remarkable given the relatively advanced age (50+) of the individuals in the SHARE dataset. It is reasonable to assume that the asymmetry of information about workers' productivity, which is the standard explanation for statistical discrimination, is not a major issue in our sample in which most of the respondents should have already revealed their productivity. Thus, we suggest three non-exclusive explanations for the occupational sorting by height found for the employed workers: (i) employers, independently of the observable workers' productivity, have an a priori strong preference for taller workers; (ii) short (prospective) workers on average do not apply for jobs where higher intellectual skills are required; (iii) short workers are statistically discriminated at the beginning of their career when they enter the labor market and, due to labor market rigidities, the initial effect of discrimination persists until the end of the workers' career path. In fact, there is some evidence that occupational sorting by height is more pronounced in Southern Europe (Greece, Italy, and Spain) where internal labor markets are allegedly more rigid and firing costs are relatively higher (Cahuc and Zylberberg, 2004, p. 736) . 24 This evidence, if confirmed, would support the hypothesis that there is statistical discrimination at the beginning of the career path when entering the labor market and that discrimination, despite employer learning, is more persistent where labor market are more rigid.
Our findings on employer discrimination are consistent with the theoretical framework provided by Altonji (2005) . The author develops a model in which employers learn about the workers' skill at a rate which is assumed to depend on the skill level of the job. 25 The model predicts that highskill individuals with observable characteristics that are associated with low skill-in our case it would be short physical stature-will tend to be trapped for some time in low-skill jobs. In addition, if the employers' belief on the worker productivity is low enough due to statistical discrimination, 26 the worker is unlikely to reach the most skill-intensive positions in the economy (Altonji, 2005, p. 115) . Indeed, we find that shorter employed workers are systematically less likely to hold a high-skilled position, independently of their education and cognitive abilities. 
